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0.
0.1 This

FOREWORD

Indian Standard ( Part 15 ) was adopted by the Indian Standards Institution on 5 March 1984, after the draft finalized by the Sectional Committee had been Environmental Testing Procedures approved by the Electronics and Telecommunication Division Council. 0.2 This standard covers guidance details test. The test procedure for acceleration in IS : 9000 ( Part 9 )-1984*. for acceleration ( steady state ) ( steady state ) test are covered

IEC Pub 68-2-7 ( 1968 ) `Basic 0.3 This standard is based on environmental testing procedures for elecronic components and electronic equipment, Part 2 : Tests - Test Ga : Acceleration, steady state' issued by the International Electrotechnical Commission ( IEC ). 0.4 For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test, shall be rounded off in accordance with IS : 2-19607. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

1. SCOPE 1.1 This standard ( Part 15 ) gives guidance state ) test for electronic and electrical items.
2. TERMINOLOGY on the acceleration ( steady

2.1 For the purpose of this standard, the definitions and terms given in IS : 9000 ( Part 1 )-1977: shall apply.
*Basic environmental testing procedures for electronic Acceleration ( steady state ) test. TRules for rounding off numerical values ( revised). SBasic environmental testing procedures for electronic General.

explanation

of

and electrical and electrical

items: Part 9 items: Part 1
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IS : 9001 ( Part 3. SPECIMEN

15 ) - 1984 ORIENTATION FOR TEST

3.1 In many applications, especially aircraft, the forces on the moving body giving rise to acceleration are invariably complex but can be considered, at any instant, to be a single force which can be described in direction by its angular position relative to the three main axes of the moving body. For design purposes, the maximum acceleration levels for a particular manoeuvre of the moving body are resolved and specified with respect to each major axis of the moving body.
3.2 If an item has a known fixed attitude with respect to a given moving body, and in cases where it is necessary to simulate the three components of acceleration simultaneously, these can be combined and the item subjected to a single acceleration equal in magnitude and direction to the resultant of the three component levels. Such action would necessitate rather complicated jigs, in order to orientate an item relative to the test machine in such manner that the acceleration is directed along the line of the resultant. Unless it is important to preserve the angular relationship between the resultant acceleration and the item it is simpler and usually adequate to apply the resultant acceleration along the major axis of the item having the highest of the three specified component levels; in the remaining axes the appropriate component acceleration levels would be supplied. 3.3 When known, the should be major axes the attitude of the item with respect to the vehicle is not maximum resultant level for the particular moving body applied in each direction in turn along each of the three of the item.

4. ACCELERATION

TEST

LEVELS

of the acceleration values listed in 6 of IS : 9000 ( Part 9 )1984' represent actual environments and others, especially at the higher levels, represent artificial environments used for the structural integrity Bearing in mind the high acceleration testing of some electronic parts. figures which may occur in rotating machinery, the actual levels for some purposes may overlap with the artificial levels for other purposes. 4.2 Design approval for aircraft equipment requires that equipment be tested in turn for operation and survival at different levels of acceleration. The operational and survival requirements are related by a defined factor, which is stated in the design requirements for aircraft equipment. There are normally four conditions to be satisfied:
*Basic environmental testing procedures for electronic and electrical items: Part 9 Acceleration ( steady state ) test.

4.1 Some
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Proof or a> required operational level - normally, the to function at this level, without performance outside specification limits; item would degradation be in

b) cl

An additional higher level may be prescribed item to function although not necessarily within Structural or ultimate levels - a higher check resistance to structural deformation;

which allows the the stated limits; to

level of acceleration and

an acceleration conditioning may be required as a d) In addition, means of checking the ability of an item to remain firmly attached to its mounting and not to break loose during emergency conditions in a manner liable to create a hazard to personnel, for example, either directly or by interference with emergency exits, etc. 4.2.1 The relevant specification should state which of these conditions have to be met, the acceleration levels to be applied, and the conditions of operation to be satisfied [ see 8.4 and 8.5 of IS : 9000 (Part 9)-1984" 1. 4.2.2 In some applications, the relevant specification may not always prescribe separate levels corresponding to (a) to (d) of 4.2 and may instead state one level only, which is related by an agreed safety factor, to the maximum measured or calculated acceleration for the moving When such a test is invoked, the relevant specification body concerned. shall state the type of performance required [ see 8.4 and 8.5 of IS : 9000 ( Part 9 )-1984* 1. 4.3 When choosing the severity of accelerations to be applied, the relevant specification should take into account the fact that, in a given direction, the maximum acceleration may differ considerably from place to place in the moving body. 4.4 Certain components, notably from the semiconductor industry, are checked for structural integrity ( sound mechanical assembly ) by the application of a very high acceleration. Although such a level bears no correlation with actual service conditions, the tests are used as a simple means of applying a high stress to reveal possible construction weaknesses. 4.5 When testing components or equipments containing rotating parts, for example, gyroscopes, some difficulties arise when using a centrifuge, due to the coupling between the rotation of the part and the rotation of the centrifuge. In such cases, the relevant specification should advise a suitable test method, and indicate the appropriate functional conditions and the acceptable changes in functional tolerances for the item during conditioning.
*Basic environmental testing procedures for electronic Acceleration ( steady state ) test. and electrical items: Part 9
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INTERNATIONAL
Base Units QUANTITY Length Mass Time Electric current Thermodynamic temperature Luminous intensity Amount of substance Supplementary QUANTITY Plane angle Solid angle Derived Units
QUANTITY

SYSTEM
UNIT
metre kilogram second ampere kelvin candela mole

OF UNiTS

( SI UNITS

)

SYMBOL m kg s A K cd mol

Units UNIT radian steradian Sy31BOL rad sr

UNIT newton joule watt weber tesla hertz siemen volt Pascal force

SYMBOL N 1 1

DEFINITION N = 1 kg.m/ss J = 1 N.m

Force Energy Power Flux Flux density Frequency Electric conductance Electromotive Pressure, stress

J
W Wb T HZ S v Pa

1 W = 1 J/s 1 Wb = 1 V.s 1 1 1 T = 1 Wb/ms s = 1 A/V 1 Hz = 1 c/s (s-l) V = 1 W/A

1 Pa = 1 N/ma

